[Changes of pulmonary artery structural remodeling in pulmonary hypertension induced by high pulmonary flow in rats].
To explore the changes of time-dependent pulmonary artery structural remodeling in pulmonary hypertension induced by high pulmonary flow in rats. Eighty male SD rats were randomly divided into control group (n =40) and shunt group (n = 40). Rats in shunt group were subjected to an abdominal aorta-inferior vena cava shunt to create an animal model of high pulmonary flow. In the control group, rats experienced the same experimental processes except the shunting procedure. After 1 day, 3 days, 1 week, 4 weeks, and 8 weeks of experiment, systolic pulmonary artery pressure (SPAP) and mean pulmonary artery pressure (MPAP) of each rat were evaluated by using a right cardiac catheterization procedure. Heart tissues were separated as right ventricle (RV) and left ventricle plus septum (LV+SP), and the ratio of RV to LV+SP [RV/ (LV+ SP)] was calculated. The morphologic changes including micro- and ultra-structural changes of pulmonary arteries of rats were observed under optical microscope and electro-microscope, respectively. The percentages of muscularized artery (MA), partial muscularized artery (PMA) and non-muscularized artery (NMA) in small pulmonary arteries and median pulmonary arteries were calculated. The changes of relative medial thickness (RMT) and relative medial area (RMA) of pulmonary arteries were examined. Compared with control group, SPAP and MPAP did not change on day 1, day 3, and week 4. However, in week 1 and week 8 of experiment, SPAP and MPAP increased significantly (P < 0.01). Meanwhile, in week 8 of experiment, RV/ (LV+SP) increased significantly (P < 0.05). In contrast to control group, the percentages of MA, PMA, and NMA did not change in day 1, day 3 and week 1. But in week 4 and week 8, the percentages of MA and PMA increased significantly (P < 0.01) but that of NMA decreased significantly (P < 0.01). RMT and RMA did not change in day 1, day 3, week 1 and even week 4 in shunt group as compared with those of control group, but they increased significantly in week 8 (P < 0.05). The changes of ultra-structure of pulmonary arteries included that endothelial cells became swollen and large in size on day 3, smooth muscular cells increased in size besides the change of endothelial cells in week 1, and they changed from contractile phenotype to synthetic phenotype in week 4. Collagen deposited in pulmonary arteries markedly in week 8. Pulmonary artery structural remodeling develops in a time-dependent manner. Endothelial cells of pulmonary arteries become swollen firstly, followed by the proliferation of smooth muscular cells and finally by remodeling of extra cellular matrix.